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rivers the presence of sandbars at the mouth and of shallow places higher
up is one of the chief hindrances to navigation.

(2)  Navigable Length.   The length of the navigable stretches on a
river is of the first importance.   The Yangtze, for example, is navigable
for 1,000 miles in one continuous stretch from its mouth far into the
heart of China.   This makes it of great value for commerce.   The Orange
River, on the contrary, although 1300 miles long, is of little value for
navigation.   The stretches where boats can ply extend only a few score
miles.   Transshipment is so expensive that it would never pay to ship
goods 50 miles by boat, then 30 by rail, again 100 by boat, once more
by rail, and so on.   With some kinds of freight it actually costs more to
load goods onto a steamer and take them off again than to carry them
all the way from New York to Liverpool.  Even under the best conditions
a single loading costs as much as scores of miles of transportation.  Hence
a waterway is valuable for commerce only if its navigable portions are
long and uninterrupted.

(3)   Character of Course.   Straight rivers like the Amazon, Hudson,
and St. Lawrence are far the best for navigation.   On winding rivers not
only are distances much increased, but also the channel is almost sure
to wind still more, so that little speed can be made, and there is danger
of running aground.   The extremely winding Mississippi meanders so
much that after flowing 10 or 15 miles around a horseshoe curve the stream
sometimes comes back to within a few hundred yards of its earlier position.

(4)  Current.   The more gentle the current of a river the better it
is for navigation.   The great Volga River, even at its source, is only 665
feet above scalevel, while 1,500 miles from its mouth it is only 190 feet
above the level of the ocean and 280 above the Caspian.  Hence throughout
most of its course it flows so gently that ships are little impeded and locks
and dams are unnecessary.   Contrast the Volga with the Brahmaputra,
which rises 15,000 feet above the sea and flows so swiftly over rapids and
falls that along much of its course no one has ever used a boat.   The
Zambezi is another great river along which numerous rapids, in addition
to the great Victoria Falls, divide the navigable water into sections too
short to be of much use.   The other great African rivers suffer the same
disadvantage.   Even the Nile, which has 2,900 miles of uninterrupted
navigation at high water, is at most seasons broken into many sections
by rapids, or cataracts, as they are called.

(5)  Seasonal Changes.   Practically every river is subject to strong
seasonal changes.   Floods and droughts are more or less universal, and
freezing is common.   The rivers most free from floods come from great
lakes, as does the St. Lawrence, or receive an abundant supply of rain at